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CW-LD: Continuous wave laser diode, OBPF:
Optical band-pass filter, EDFA: Erbium-doped
fiber amplifier, UTC-PD: Uni-traveling-carrier
photodiode, FP filter: Fabry—Pérot Filter, RF amp.:
Radio frequency amplifier, SHM: Sub-harmonic
mixer, WaveShaper: Arbitrary Waveform Generato
r

3. FEERFE R L OB
HDITAGRENT B 22 I A > 72EO 2 A %
AR, E— R 25 GHz, FE4

Photonics-Based Terahertz Signal Generation for Next-Generation Wireless Communications

Yasunori YOSHIDA, Mitsuki NAKAMURA, Yuta INOUE, Haruto TSUTSUMI,
Takeru ONDA, Junia NOMURA, and Atsushi ISHIZAWA

— 215 —



05 5.832 nm OFHAEO 2 AR S -, %
O R4 Fig. 21275F, EDFAD SR A 4
(ASE) / A R1-65 dBD L~ TR L 7299,
HART NT LT FIAF—DFAFT I v 7
Ly PORIETS0 dBEL L IZBIRIT X 22 A8,

AL L 2R L TVDY,
0

-10

Intensity [dB]
PR Y
o o o o

|
[=a)
o

-70

1544 1546 1548 1550 1552 1554 1556 1558 1560

Wavelength [nm]
Fig.2 EO LAY KT A

UTC-PD % VN TAERR L 72 #3594 300 GHz %
HAVE (2 K W SHM % [ 8285 L& N
ZAnk SH 72, Fig. 10O8ERIZ BV TIFOSNR
55 dBLL E %A £F-2300 GHz D15 5 % gsd L 7=
(Fig. 3),

Intensity [dB]
Intensity [dB]

-40 “ ‘

|
I I
o L MJ_LJ ANUTI -5

1550 1551 1552 1553 1554 1555

Wavelength [nm] Offset from center [kHz]

Fig. 3 (a) 300 GHz [H]f&)t = AfiEE— |, (b) IF
AT T A

OSNR T, 60 dB7Z73, IFSNRIE55 dBFEE
RO T, IRIF e AL A THRELHH T8,
SHMDOHEZLN K& W25 dBIZ &4k LT
Do gF@(i*ﬁ%&%%Fig i

b —— EO comb
v\" —— LO(12.5 GHz) + 20l0gyo (24)

w -20 '
=S
) Vi,
@ -400
= | d
2 -60
g |
L -80 L VSTART )‘
@ 4
T _100 -

-120!

10! 10? 103 104 10° 108

Offset frequnecy [Hz]

Fig. 4 300 GHz |25 1F D (AR
W5 300 GHz O ARMER | X HEHIE H >k 7
WD T IFICH T a3 — h U CRIBEHIE 2
1799, ZOFRRICEDFHITIE, @SfELTH

a) 0 7 i (b)  OCamer = 10000007 MiHz || T
-10 -10 ‘
300 GHz RBW 1.00 kHz
0 ‘ VBW 100 Hz
- ] .

—=50-40-30-20-10 0 10 20 30 40 50

U Ay = NT 57 NARMESE RHE LT
Wb, ZD7=8 LO OAARMES O XN K <
HENKREECTH D Z LA, BUEZ OB
0> TWABLEOMIEE Tk, BB OBET
b5, TDT=HH LWRIE DB LD %
1T> T2,

4. FLo

ASEMIHI S 7ZEO= & &, UTC-PD% >
TERPERAIZELY . T T~V OFA,
HIEWZ ) LTz, &7 4 & A DFabry-Pérot 7
V5 % HWASE /) A REOHEFIZxE L CT65 dB
DI %R L7=, OSNR 65 dBLL L& 515 513,
BBV EDICBNTEH, UTC-PDD
WEIREEEINESE D Z LR, AEIMuICER
NDo BN T T~V R AIT BN

LT DYEEPLETH D,
B35 LR

1) R.Krishan, Terahertz Wireless Communicatio
n Components and System Technologies,
Springer, (2022), pp. 153-161.

2) Y. Matsumura, et a/, "Carrier conversion from
terahertz wave to dual-wavelength near-
infrared light for photonic terahertz detection i
n wireless communication," Opt. Express 31,
33103 (2023).

3) Y. Kikkawa, et al, " Sub-30-fs fibre-
coupled electro-optic modulation comb at
1.5 u m with a 25-GHz repetition rate,"
Electron. Lett. 59, 1 (2023).

4)  A. Ishizawa, et al, Optical-referenceless
optical frequency counter with twelve-digit
absolute accuracy," Sci. Rep. 13, 8750
(2023).

5) M. Kasprzak, “Additive phase-noise in
frequency conversion in LLRF systems,”
arXiv preprint arXiv:1806.09247 (2018).

—216 —



